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1 EXECUTIVE SUMMARY
Benicar HCT™ is a combination of olmesartan medoxomil and hydrochlorothiazide (HCTZ)
proposed for the treatment of hypertension. The single drug entities are approved for the
treatment of hypertension (Benicar™ in April 2002). Benicar™ (olmesartan medoxomil or CS-

866) is the medoxomil ester prodrug of the angiotensin Il receptor (AT;) blocker olmesartan
(RNH-6270). Hydrochlorothiazide is a thiazide diuretic.

The effectiveness is based on a randomized, double-blind, placebo-con actorial desi
study (study 866-318) and eight supportive studies. These studies included 2,757 anents@iio
patients received olmesartan medoxomil and hydrochlorothiazide)) The'dosesxsed in thg pivotal

effectiveness study ranged

from 10/12.5 mg to 40/12.5 mg and

5 mg to 40/25 mg. However,

the sponsor did conduct other effectiveness studies using olmesartan medoxomil doses as low as
2.5 mg and 5 mg combined with HCTZ 12.5 mg or 25 mg. The safety is based on the integrated

analysis of nine trrats.
—

The «——‘pot;ntially marketable drug strengths of Benicar HCT™ are —~———— 20/12.5 mg,
40/12.5 mg,” — _ and 40/25 mg tablets, however the sponsor only wants approval of three
strengths: &20/12.5 mg, 40/12 5 mg and 40/25 mg . The sponsor conducted three bxoequxvalence

the clinical trials: &

mg, 40/12.5 mg ~——"— tabie

yere used in
pORSO only seeking a

biowaiver for the 40/25 mg tablet (based on the ZU712 5 mg and 407 12 5 mg tablet data).
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The to-be-marketed 2&[12.5 mg and 40/12.5 mg tablets were bioequivalent to their respective
single entities. -T2 — Z

=

e —e————

e

- "‘\—:
: - ~—— Olmesartan (RNH-6270) AUC and
Cmax and HCTZ AUC were within the accepted (80, 1.25) 90 % confidence interval. ¥

A biowaiver is granted. for the to-be-marketed 40/25 mg tablet. This decision is based on the
reference strengthmd 40/12.5 mg tablets) data. The following support the
biowaivers:

e Linear pharmacokinetics over the concentration range,
Proportionately similar compositions between the 40/12.5 mg and 40/25 mg tablets,
Comparable dissolution profiles in three media, and '
Bioequivalence of the individual formulations.

The following dissolution method and specification are recommended:

-]

CS-866
Medium: 900 mL, JP fluid 2, pH 6.8, 37°C ‘
Apparatus: USP 1I (paddle) / I3
Speed: 50 rpm . - E
Specifications:  Q not less than—" at 45 minutes -
HCTZ
Medium: 900 mL, JP fluid 2, pH 6.8, 37°C
Apparatus: USP I (paddle)
Speed: 50 rpm
Specifications:  Q not less than ..., at 15 minutes /
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1.1 Recommenda}iq‘g

NDA 21-532 is accéptable from a Clinical Pharmacology and Biopharmaceutics perspective. A

biowaiver is granted for the 40/25 mg tablet. The following dissolution methods and
~ specifications are recommended:

CS-866 - v
) Medium: 900 mL, JP fluid 2, pH 6.8, 37°C
Apparatus: USP 1I (paddle)
Speed: 50 rpm
Specifications:  Q not less than ~.- _at 45 minutes
< oL oo e
HCTZ
. — _Medium: 900 mL,JP-fluid 2, pH 6.8, 37°C _
Apparatus: USP II (paddle)
Speed: - 50 rpm

Specifications:  Q not less than .- at 15 minutes

There are no further labeling recommendations.

OCPB briefing held on April 10, 2003. Mehta, Sahajwalla, Ramchandani, Bhattaram and
Marroum attended. :

B. Nhi Nguyen, Pharm.D.
Division of Pharmaceutical Evaluation 1
Primary reviewer

FT Initialed by Patrick Marroum, Ph.D.

CC: HFD-110 (Fromm, Cooper, Srinivasachar): NDA 21-532; HFD-860 (Mehta Sahajwalla);
CDER central document room
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AUC .y area under the curve from time zero to time of last quantifiable !
concentration
AUC (0.0) area under the curve from time zero to infinity
Cmax maximum concentration
CS-866 olmesartan medoxomil
HCTZ Hydrochlorothiazide -
HPLC High performance liquid chromatography
LLOQ lower limit of quantitation
NLT Not less than
OTC Over the counter
RNH-6270 | olmesartan (active metabolite of CS-866)
Tmax time to Cmax - L
T Y2 elimination half-life of drug in plasma, calculated as [In1/ k]
ke elimination rate constant, estimated as [-(slope x 2.303)] from a log linear
regression plot of the last 3 to 5 observed plasma concentrations
-—
»
)
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3 SUMMARY OF CPB FINDINGS

The sponsor wants fpproval of three combination strengths of olmesartan medoxomi/HCTZ
(20/12.5 mg, 40/12.5 mg and 40/25 mg tablets), however there are = potentially marketable
drug strengths of Benicar HCT™; ~
The sponsor conducted — bioequivalence (BE) studies with the combination to-be-mfirketed
product: 20/12.5 mg, 40/12.5 mg an¢  ~=—eaue. . The sponsor is only seeking a biowaiver
for the 40/25 mg tablet (based on the 20/12.5 mg tablet data).

The to-be-marketed 20/12.5 mg and 40/12.5 mg tablets were bioequivalent to their respective
single entities. The — mg tablet was not bloequlvalent
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. Olmesartan (RNH- 6270) AUC and
Cmax and HCTZ AUC were within the accepted (80, 1.25) 90 % confidence interval.

The sponsor demonstrated bioequivalence between HCTZ 12.5 mg capsule and the
overencapsulated capsule.

A biowaiver is granted for the to-be-marketed 40/25 mg tablet. This decision is based on the g
reference strength’s (20/12.5 mg and 40/12.5 mg tablets) data. The following support the -
biowaiver: )
o Linear pharmacokinetics over the concentration range,
e Proportionately similar compositions between the 40/12.5 mg and the 40/25 mg,
e Comparable dissolution profiles in three media, and
¢ Bioequivalence to the individual formulations.
The sponsor also conducted a study that found the three dosage strengths of CS-866 (10, 20, and
40 mg) to be dose proportional when given as the combination tablet of 10/12.5, 20/12.5 and
40/12.5 mg. HCTZ in the three formulations were bioequivalent.
In a drug interaction study between olmesartan —_— — ,HCTZ had
no effect on RNH-6270, however the bioavailability of HCTZ in the combination product was 20
% less than in the single entity.
The following dissolution method and specification are recommended: = =
CS866 - — — T
Medium: 900 mL, JP fluid 2, pH 6.8,37°C
Apparatus: USSP II (paddle)
Speed: 39 rpm
Spec1ﬁcatx0ns Qnot less than "~ at 45 minutes
HCTZ -
Medium: 900 mL, JP fluid 2, pH 6.8, 37°C .
Apparatus:  USP I (paddle)
Speed: 50 rpm '
Specifications: Q not less than --- it 15 minutes
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4  QUESTION BASED REVIEW

4.1 General Clini;al’i’harmacology

s Background

Olmesartan medoxomil (CS-866) is a prodrug that is rapidly and completely hydrolyzed to its
active metabolite olmesartan (RNH-6270). RNH-6270 exhibits linear pharmac tics
following single oral doses of up to 320 mg ng and multiple-oral doses of up to 80 mg. The
absolute bioavailability of I;N.H_ﬁl’lﬂ.xs.apgrommatey 26 %. After oral administration, the peak
plasma concentration of RNH-6270 is reached in 1 to 2 ) hours. Food does not affect the
bioavailability. RNH-6270 is bound to albumin afid i[-acid glycoprotein, but not to serum
globulin. RNH-6270 has a terminal elimination half-life of approximately 13 hours. RNH-6270

— is eliminated in urine and feces essentially unchanged. Dose adjustmentsare not required in
mild to moderate renToFHepatxc impairment.

The primary basis for effectiveness of CS-866/HCTZ comes from the U.S. study 866-318, a
randomized, double-blind, placebo-controlled, parallel-group, factorial design (with and without
HCTZ), multicenter study of patients with essential hypertension. Study 866-318 included 502
patients; 247 were randomized to receive olmesartan medoxomil and HCTZ, while 255 were
randomized to receive either olmesartan, HCTZ or placebo. This trial had a four week placebo
run-in period followed by double-blind treatment in twelve groups for eight weeks. The twelve
treatment groups were (mg olmesartan medoxomil/mg HCTZ): 0/0, 10/0, 20/0, 40/0, 0/12.5,
10/12.5, 20/12.5, 40/12.5, 0/25, 10/25, 20/25, and 40/25. The effectiveness is also supported by
eight more studies conducted in the US and Europe. In total, 2,757 patients (1,230 patients
received olmesartan medoxomil and hydrochlorothiazide)are included in the effectiveness
analysis. Olmesartan medoxomil doses as low as 2.5 and 5 mg have been studied. The safety of
combination CS-866 and HCTZ is supported by the above. mentioned studies, five controlled
phase 3 studies submitted with the Benicar™ (olmesartan medoxomil) NDA and the clinical
pharmacology studies included in this review. All of the clinical trials used the monoentitities.

taking both-deugs together. In the pivotal study 866-318, patients were instructed to take their
study medication in the morning with breakfast. Since food does not affect the monoentities, it is

unlikely that food #ill affect the combination tablet, thus a study is not warranted.
-—
7
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4.3 General Biopharmaceutics

431 Ist @

Yes, the 20/12.5 mg and 40/12.5 mg to-be-marketed tablets are bioequivalent to the single

entities.

20/12.5 mg

The ratios for AUC and Cmax are within the 90 % confidence intervals (see tables).

_ —_ Table 1. —Study 866-126: 20/12.5 mg RNH-6270 Point Estimates and 90 % CI

AUC (0-0) AUC (0-o0) Cmax V\ .
Cvs. A 1.04 (0.99 -1.10) | 1.04(0.98~-1.10) |1.08(1.02~1.15) A D
Cvs.B 1.07 (1.01 -1.13) } 1.07(1.01-1.13) |1.08 (1.01 ~1.15) c.*
A =20 mg CS-866 tablet + 12.5 mg HCTZ capsule (US)
B =20 mg CS-866 tablet + 12.5 mg HCTZ tablet (Europe)

L =20 mg CS-866/ 12.5 mg HCTZ tablet ' . “g-
Table 2. Study 866-126: 20/12.5 mg RNH-6270 PK parameters F
Formulation A (single entity) | C (combination tablet) | B (single entity) | -
AUC (o) (ng*h/mL) | 3463 + 799 3603 + 817 3373 + 781 :

AUC (g (ng*h/mL) | 3561 +843 3695 + 872 3459 + 806 i
Cmax (ng/mL) 560 + 123 606 + 137 560+ 117 ;
Tmax (h) 2.0(1.5-4.0) 2.0(1.0-3.0) 1.5(1.0-4.0) ‘
T a2 (h) 214+ 178 204 £ 163 . 21.6+13.5
Ke1 0.04 +0.02 0.05 + 0.02 0.04 + 0.02
mean + SD or median (range)
Table 3. Study 866-126: 20/12.5 mg HCTZ Point Estimates and 90 % CI

’ AUC (0-1) AUC (0—o0) Cmax
Cvs. A 1.04 (0.98 - 1.10) | 1.05(0.99-1.10) | 1.06(0.98 —1.15)
Cvs.B 1.07 (1.01-1.13) | 1.08(1.02-1.14) | 1.06(0.98 —1.15)
A =20 mg CS-866 tablet + 12.5 mg HCTZ capsule (US) -
B =20 mg CS-866 tabiet + 12.5 mg HCTZ tablet (Europe) —_
C =20 mg CS-866/12.5 mg HCTZ tablet
Table 4. Study 866-126: 20/12.5 mg HCTZ PK parameters
Formulation " - | A (single entity) | C (combination tablet) | B (single entity)
AUC (. (ng*h/mL) | 507 £136 522 + 121 495 + 138
AUC (g (ng*h/mL) | 566 + 140 585+ 118 547 + 134
Cmax (ngémL) 90 + 30 94 + 32 89 + 28 .
Tmax (h) 2.0(1.0-4.0) 1.5 (1.0-3.0) 1.5(1.0-4.0)
T 2 (h) 11.3+£72 11.0+29 ) 10.6 +2.0
Ke1 0.07 £0.02 0.07 £0.02 0.07 £0.01

mean t SD or median (range)
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5 40/12.5 mg

The ratios for AUC and Cmax are within the 90 % confidence intervals (see tables).

Table 5. Study 866-138: 40/12.5 mg RNH-6270 Point Estirnates and 90 % CI

3

AUC @9 AUC (g Cmax .

Cvs. A 0.97 (0.90-1.04) | 0.98(0.91-1.05) {1.03(0.96-1.11)

) Cvs.B 0.97 (0.91 -1.05) {0.99(0.92-1.06) |1.03(0.96—-1.11)

, A =40 mg CS-866 tablet + 12.5 mg HCTZ capsule (US)
> B = 40 mg CS-866 tabiet + 12.5 mg HCTZ tablet (Europe)

C =40 mg CS-866 / 12.5 mg HCTZ 1ablet
Table 6. Study 866-138: 40/12.5 mg RNH-6270 PK parameters
Formulation A (single entity) | C (combination tablet) | B (single entity)

- 'AUC mptng*h/mL) 6633 £ 1704 6362 + 2056 6601 + 2056
AUC (o) (ng*h/mL) 6759 £ 1699 6569 + 1526 6743 £ 2091
Cmax (ng/mL) 1048 + 289 1071 £270 1050 + 331
Tmax (h) 2.0 1.5 2.0
T 4 (h) 19.3 £ 16.0 214+£21.0 19.0+ 134
mean * SD or median (range)
Table 7. Study 866-138: 40/12.5 mg HCTZ Point Estimates and 90 % CI

AUC (o.()fl AUC (0-e0) Cmax

Cvs. A 0.95 (0.90 - 1.00) | 0.96 (0.92 —1.00) {0.97 (0.90 - 1.04)
Cvs.B 0.97 (0.92 -1.02) [0.96(0.92-1.01) |1.01(0.93 -1.08)
A =40 mg CS-866 tablet + 12.5 mg HCTZ capsule (US)
B =40 mg CS-866 tablet + 12.5 mg HCTZ tablet (Europe)
C =40 mg CS-866/ 12.5 mg HCTZ tablet
Table 8. Study 866-138: 40/12.5 mg HCTZ PK parameters
Formulation A (single entity) | C (combination tablet) | B (single entity)
AUC (0. (ng*h/mL) 493 +£ 100 472 £108 489 + 122
AUC (¢ (ng*h/mL) 542 £ 96 522+104 542 + 121
Cmax (ng/mL) 80 +£22 78 +22 80+ 30
Tmax (h) 1.75 1.5 1.75
T 2 (h) 9.6+1.8 100£1.9 102£1.7 =

mean + SD or median (range)

S I o R,
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43.1.1 What fbgnulations were used in the trials for Benicarty HCT?

The monoentities.were used in all of the clinical trials, Sankyo Co., Ltd in Tokyo, Japan
manulactured thg-2p mg CS-866 film-coated tablets used in the pivotal study 966-318 and the

Phase 3 USstudy 866-321. Commercially available 12.5 mg Microzide™ (HCTZ) capsules

from ~ ,» were used in the pivotal study 866-318 and study 866-321. The 20

mg CS-866 film-coated tablets used in study SE-866CMB/01 conducted by Sankyo Europe

GmbH in Germany were manufactured by Sankyo Pharma GmbH of Munich, Germany. The -
commercially available 12.5 mg HCTZ tablets used in the Sankyo Europe GmbH study were
obtained from’ A list of the formulations can be found in the Appendix.
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== Sankyo Pharma GmbH manufactured the combination product. The formulations of the
combination productare listed in the table below. '

. Table 4.3. 1: Quantitative formulation of the Sankyo Pharma GmbH CS-866HCTZ
commercial tablets o~
. Ingredient w—— 20/125 | 40/M25mg! 4025 mg
wsm= | mg tablet tablet co—, tablet
i CS 866’ m— 20 nn 40 me - 40 mu
: Uvdrochlorothiazide e 12.5 me R25me | T | 25me
Microwsstalline cellulose | —
o T Y e el |
|.actose e,
_ - | Ivdexvpropy cellulose -
Magnesium Stearate | e i RIS
Tablet Core Weight
Coated Tablet Weiult
Tablet shape == Round Oval | o= Oval
Tablet Core Dimensions J— ‘ S3mmdir | 15x7mm l e |3 x T |
J— ~.

/ : _
4.3.1.2 Can a waiver be granted for the 40/25 mg tablet? ?

A waiver was requested and can be granted for the 40/25 mg tablet. The data that support this

waiver include: = )

¢ The 20/12.5 mg to-be-marketed tablet is bioequivalent to the single entities.

¢ The pharmacokinetics are linear over the dosage range.

e Comparative dissolution profiles are similar in three media. F2 for CS-866 in water and pH
6.8 were 75.4. The F2 for CS-866 in pH 1.2 and for HCTZ were not calculated because of
very rapid dissolution. The dissolution profiles are shown below for CS-866.

20/12.5 mg Dissolution 40/25 mg Dissolution
. \ e
N v
— T~
— -
_ & %,
"‘v\\‘

L w,ﬁ-.

—
——— _—

.\\_/
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The dissolution profiles are shown below for HCTZ.

- e

20/12.5 mg Dissolution
—
— S
— T

e The compositions of the 40/12.5 mg (reference) and the 40/25 mg are proportionally similar.

The difference in HCTZ is — =
Ingredient 40/12.5 mg | 40725 mg
tablet ablet
CS 366! 40 mg 40 mg
Hyvidrochlorothiazide 12.5 my 25 my
Microorvstalline cellulose ————
— e
Lactose. —_— - —_—— |
Hydroxvivopyl ccllulose
Maunestum Stearate — N ]

L

Coated Tublet Weight

Tublet Core Weiaht | e
ama————m

Tablet shape

Oval

Oval

Tablet Core Dimensions

ISx7mm

15x 7 mm

S —

40/25 mg Dissolution

Y '-'.‘,‘m'l
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‘ medoxomil/HCTZ are unacceptable for the following reasons:

43.1.3 Are the sponsor’s recommended dissolution specifications and methodology
acceptablé?

Sponsor’s Recommended Dissolution Specifications and Methodology for CS-866
20/12.5 mg tablet *

Medium: 900 mL, JP fluid 2, pH 6.8, 37°C
Apparatus: USP 11 (paddle)
Speed: 50 rpm

Specifications:  Q not less thap ——at”™ ——

40/12.5 mg and 40/25 mg tablet
Medium: 900 mL, JP fluid 2, pH 6.8, 37°C
Apparatus: USP II (paddle)

- Speed:__— 50 rpm

Specifications:  Q not less thap - at —

Sponsor’s Recommended Dissolution Specifications and Methodology for HCTZ
Medium:’ 900 mL, JP fluid 2, pH 6.8, 37°C

Apparatus: USP 11 (paddle)
Speed: 50 rpm

Specifications:  Q not less than ——at

The sponsor’s recommended dissolution speciﬁcationé and method for olmesartan

e The sponsor’s dissolution was corrected for a degradation of — Dissolution should be

unaltered. :

e The sponsor’s Q of ~—is too low. A drug product that releases only — is less likely to
be bioequivalent than a product that releases 100 %. Therefore we are recommending a Q of
———

The recommended dissolution specifications and method for olmesartan medoxomil/HCTZ are:

CS-866

Medium: 900 mL, JP fluid 2, pH 6.8, 37°C

Apparatus: USP 11 (paddle)

Speed: 50 rpm’

Specifications:  Q not less thar ~™ at 45 minutes

HCTZ -
Medium: = 900 mL, JP fluid 2, pH 6.8, 37°C

Apparatus: USP 1T (paddie)

Speed: 5@.spm

Specifications- @ot less than ", at 15 minutes

5 LABELING
»

5.1 Are the proposed labeling recommendations appropriate?

The labeling for the clinical pharmacology section is composed ofithe Benicar and
hydrochlorothiazide labels. There are no further labeling recommendations.
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6 APPENDIX

6.1 Proposed labaling
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6.2 Individual Study Reviews
6.2.1 Pharmacok;néfics — Healthy Volunteers - Bioequivalence

*6.2.1.1 866-126: 20/12.5 mg BE of olmesartan tablets plus HCTZ capsules or HCTZ jablets
and olmesartan/HCTZ tablets

Study: 866-126 Volume: 1.35 p- 1-3397

Title: A randomized, open-label, three-way crossover bioequivalence study of CS-866 tablets

plus hydrochlorothiazide capsules or tablets and CS-866/hydrochlorothiazide combination tablets
in healthy adult volunteers

~ Principakinvestigator: —_—
Study site: = .

First patient enrolled: August 10, 2001
Last patient completed: August 28, 2001

Objectives: To determine the bioequivalence of the clinical trial supply of CS-866 20 mg
tablets and HCTZ 12.5 mg capsules or tablets administered orally in combination versus oral
administration of the market image single tablet formulation of CS-866/HCTZ

Study design: randomized, open-label, three-way crossover, single dose study

Duration: approximately 30 days — 88 hours in the clinic on three separate visits, 7 day washout
period between visits

Population: Thirty subjects (17 males, 13 females) completed the study, however 36 subjects
were planned and only 33 were enrolled.

Table 13. Study 866-126: Demographics of enrolled subjects

males/females | 17/16
Age (yrs) 26.5+8 (18 -44)
Weight (kg) 71+ 12 (52 -96) ~—
Height (cm) 168 £ 10 (150 — 185) -
Racen (%) [ 12 (36 %) Caucasian

14 (42 %) Black

13 %) Asian

_ |*S(15 %) Hispanic

mean *SD (rénge)

Procedure Subjects were randomized to receive a single dose of one of three different
combinations of CS-866 and HCTZ at each of three different dosing periods. Subjects spent 88
hours in the clinic during each visit for a total of 264 hours during the study. A seven day
washout period separated each dose. Subjects fasted overnight for 12 hours and remained fasting
until 4 hours post dose. Plasma was collected to quantitate RNH-6270 and HCTZ

Page 32 of 85
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concentrations. Urine was also collected and the volume was recorded, however it was not
quantified. :

Other medications: Except for oral contraceptives, other medications were not allowed during
the study. Any prescription drug was prohibited within 14 days of the dose and any

e e ooy s -
nonprescription drug was prohibited within seven days of the dose. _

Treatment: single dose of

A) 20 mg CS-866 investigational tablet + 12.5 mg HCTZ capsule

B) 20 mg CS-866 investigational tablet + 12.5 mg HCTZ tablet

C) 20 mg CS-866/12.5 mg HCTZ to-be-marketed combination tablet

‘Formulation: Sankyo Pharma Development supplied Study drug.

. Z(Fn-E CS-866 investigational tablet — batch #B99T20, size

e 12.5 mg HCTZ capsule — batch #015103 — US commercial supply, = se——

e 12.5 mg HCTZ tablet — batch #2145601 — European commercial supply, =~ s
e 20 mg CS-866/12.5 mg HCTZ to-be-marketed combination tablet — batch #3139V01004,

S1ZE e,

Assay: RNH-6270 was determined in plasma by = Concentrations of HCTZ were
determined in plasma usinga validated ="  method.

Table 14. Study 866-126: Assay quality control

_— '.,’W""i‘

Drug Precision Accuracy Linearity Sensitivity

RNH-6270 —— — > ————

HCTZ _/"'“ - e e

R

Pharmacokinetics: Plasma samples for RNH-6270 and HCTZ were collected predose and at
0.5,1,1.5,2,3,4,6, 8,12, 16, 24, 36, 48, 60 and 72 hours post dose.

Plasma concentrations below the LLOQ were assigned a value of zero for calculations of average
concentration at a given time period.

T

Natural-log transformed PK parameters were analyzed by ANOVA. The formulation differences
(C vs. A and C vs, B) and their corresponding 90 % CI were obtained from the analyses and
were exponentlated to obtain the formulation bioequivalence ratios and their corresponding 90 %
Cls. The 90 % Js were compared with (0.8, 1.25) bioequivalence criteria.

Results: Both test formulations (A and B) were bioequivalent to the to-be-marketed formulation
(C) (see ta‘lzles).
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Table 15. Study 866-126: 20/12.5 mg RNH-6270 Point Estimates and 90 % CI
AUC 0.9 AUC (o) Cmax
Cvs. A 1.04 (0.99-1.10) |1.04(0.98-1.10) |1.08(1.02—-1.15
~Cvs.B 1.07(1.01-1.13) | 1.07(1.01-1.13) |1.08 (1.01 -1.15)

Table 16. Study 866-126: 20/12.5 mg HCTZ Point Estimates and 90 % CI
AUC (o9 AUC (g Cmax
Cvs. A 1.04 (0.98 —1.10) | 1.05(0.99 - 1.10) | 1.06 (0.98 —1.15)
Cvs.B 1.07(1.01-1.13) ]1.08(1.02-1.14) |1.06(0.98—-1.15

~The plassma concentrations for RNH-6270 and HCTZ are shown in the figures and tables that

follow. Generally, RNH-6270 and HCTZ concentrations are higher in the combination tablet,
however these differences were insignificant.

Figure 1. Study 866-126: RNH-6270 Cp (mean £SD)

. ] ',"’" ”"l

s, 88588838

Plasra Concenuations of RNH -6270 {ngiml)

Table 17. Study 866-126: 20/12.5 mg RNH-6270 PK parameters

Formulation A (single entity) | C (combination tablet) | B (single entity) | _
AUC (oo (ng*h/mL) | 3463 + 799 3603 £ 817 3373 £ 781

AUC (o) (ng*h/thL) 3561 + 843 3695 £ 872 3459 + 806

Cmax (ng/mL) ~ 560 + 123 606 + 137 560+ 117

Tmax (@) - 2.0(L5-40) [2.0(1.0-30) 1.5 (1.0-4.0)

T% (h) 214+ 178 204+ 16.3 21.6+13.5

Kei ' 0.04 £ 0.02 0.05+0.02 0.04 £0.02

mean + SIJ or median (range)
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Table 18. Study 866-126: 20/12.5 mg HCTZ PK parameters

Formulation A (single entity) | C (combination tablet) | B (single entity) £
AUC (o0 (ng*h/mL) | 507 + 136 522 % 121 495 + 138 3
AUC (o, (ng*h/mL) | 566 + 140 585+ 118 547 + 134 -
Cmax (ng/mL) 90 + 30 94 + 32 89 + 28 )

Tmax (h) 2.0 (1.0-4.0) 1.5 (1.0 -3.0) 1.5 (1.0 — 4.0)

T % (h) 113+72 11.0+29 10.6 £2.0

Ke1 0.07 £0.02 0.07 £0.02 0.07 +£0.01 !

mean + SD or median (range)

Headache, dizziness and nausea were the most commonly reported AEs. One subject withdrew
because of nausea and vomiting.

Sponsor’s Conclusions: The single drug entities given together as CS-866 20 mg and HCTZ
12.5 mg tablet or 12.5 mg capsule are bioequivalent to the 20/12.5 mg to-be-marketed tablet.

Reviewer’s Comments: The tablet batch size of the lot (3139v01004) used for the piveRIBE
study was s [he tablet production size of the 20/12.5 mg tablet is ———""""iablets. Itis
noted that the tablet batch size used in the BE study is less than the recommended = of the
tablet production Eige (i.e., the tablet batch size should be at least == (ablets).

Reviewer’s €onclusions: The reviewer agrees with the sponsor’s conclusions.
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6.2.1.2 866-139: —— BE of olmesartan tablets plus HCTZ capsules or HCTZ tablets and
olmesartafHCTZ tablets

Study: 866-139 Volume: 16 — 29 (March 14,2003) p. 1 —1821
Title: A randomized, open-label, three-way crossover bioequivalence study of 20 mg ’S-866

tablets plus =~ hydrochlorothiazide capsules or tablets and === _ CS-
866/hydrochlorothiazide combination tablets in healthy adult volunteers

Principal investigator: —_—
Study site: o

First patient enrolled: November 16, 2002
Last patient completed: December 6, 2002

Objectives: To determine the bioequivalence of the clinical trial supply of CS-866 20 mg
tablets and HCTZ == capsules or tablets administered orally in combination versus oral
administration of the market image single tablet formulation of CS-866/HCTZ

Study design: randomized, open-label, three-way crossover, single dose study

Loy reryovw)

i :
Duration: approximately eleven days (264 hours) — 88 hours in the clinic on three separate
visits, 7 day washout period between treatment sequences

Population: Thirty-two subjects completed the study. Thirty-six subjects (26 males, 10
females) were enrolled. Unlike the other clinical pharmacology studies, this study contained a
higher percentage of Blacks compared to Whltes

Table 19. Study 866-139: Demographics of enrolled subjects

males/females | 26 males, 10 females

Age (y1s) 30+ 8 (18 —45)

Weight (kg) | 72.3 + 10.3 (50.3 — 90)

Height (cm) 174.8 £ 9.5 (152 - 193)

Race n (%) 5 (14 %) Caucasian ‘
_ 23 (64 %) Black =
2 (6 %) Asian
5 (14 %) Hispanic
J(3 %) American Indian

mean 1SD (range}

Procedure: Subjects were randomized to receive a single dose of one of three different
combinatigns of CS-866 and HCTZ at each of three different dosing periods. Subjects spent 88
hours in the clinic during each visit for a total of 264 hours during the study. A seven day *
washout period separated each dose. Subjects fasted overnight for 12 hours and remained fasting

until 4 hours post dose. Plasma was collected to quantitate RNH-6270 and HCTZ
concentrations.
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Other medications; Except for oral contraceptives, other medications were not allowed during
the study. =

» Treatment: single dose of
A) 20 mg CS-866 investigational tablet + — mg HCTZ capsule (US supply)
B) 20 mg CS-866 investigational tablet + — mg HCTZ tablet (European supply)
C) 20 mg CS-866/ —— HCTZ to-be-marketed combination tablet

Formulation: Sankyo Pharma Development supplied Study drug.

e 20 mg CS-866 investigational tablet — batch #2234V01007, size — . Sankyo Pharma
GmbH

— o 12.5 mg HCTZ capsule — batch #032658, commercial size. ~*==

e —— HCTZ tablet — batch #3998V 01008, commercial size. ——
e 20 mg CS-866/12.5 mg HCTZ to-be-marketed combination tablet — batch #3148V01002,

Assay: RNH-6270 was determined in plasma by = Concentrations of HCTZ were
determined in plasma using a validated === method.

Table 20. Study 866-139: Assay quality control

Drug Precision Accuracy Linearity Sensitivity
RNH-6270 , —
HCTZ e, .

AT s— A e e v

Pharmacokinetics: Plasma samples for RNH-6270 and HCTZ were collected predose and at
0.5,1,1.5,2,3,4,6,8,12, 16, 24, 36, 48, 60 and 72 hours post dose.

Plasma concentrations below the LLOQ were assigned a value of zero for calculations of average
concentration at a given time period.

Natural-log transformed PK parameters were analyzed by ANOVA. The treatment differences
(C vs. A and C vs. B) and their corresponding 90 % CI were obtained from the analysesand
were exponentiated to obtain the treatment bioequivalence ratios and their corresponding 90 %
Cls. The 90 % Cls were compared with (0.8, 1.25) to test bioequivalence.

SAS version 6.12-:vas used for analysis.

Results: Both test formulations (A and B) were bioequivalent to the to-be-marketed formulation
(C) (see tables) for RNH-6270 concentrations. HCTZ total exposure in all treatments was
bioequivalent. HCTZ peak exposure was bioequivalent between the ™ market tablet
(Treatment C) and the 20 mg CS-866 and ~——_ HCTZ tablet European clinical supply
(Treatment B). However, the point estimate (90 % CI) for the ratie of the peak exposure of
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HCTZ between the to-be-marketed tablet and Treatment A (US clinical supply) was 6.85 0.77,

0.93). 2o

Table 21. Study 866-139: === mg RNH-6270 Point Estimates and 90 % CI
AUC (0-t) AUC [P Cmax

Cvs. A 0.99 (0.92 -1.05) |0.98(0.92-1.05) | 1.01(0.94-1.08)

Cvs.B 0.95 (0.89 -~ 1.01) | 0.94 (0.88 - 1.00)

0.96 (0.90 — 1.03)

Table 22. Study 866-139: —— mg HCTZ Point Estimates and 90 % CI

AUC (0.9 AUC (0w) Cmax
Cvs.A |0.91(0.85-0.96) |092(0.87-097) |0.85(0.77—-0.93)
C vs.B—=1 0.94 (0.89 — 1.00) | 0.95(0.90-1.01)

0.93 (0.85 - 1.02)

The plasma concentrations for RNH-6270 and HCTZ are shown in the figures and tables that
follow.

Figure 3. Study 866-139: RNH-6270 Cp (mean £SD)
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Table 23. Study.866-139: ~= mg RNH-6270 PK parameters

Formulation .- A (single entity) | C (combination tablet) | B (single entity)
AUC .y (ng*hieml) 3716 £938 3666 + 878 3850 + 923
AUC (g.(ng*h/mL) | 3780+ 957 3727 £ 900 3727 £ 900
Cmax (ng/mL) 632+ 153 635+ 137 635+ 138
Tmax (h) » 2.0 1.5 1.5

T % (h) 18.6 + 10.7 18.5+ 8.9 18.5+8.9

mean * SD or median
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Figure 4. Study 866-
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Table 24. Study 866-139: —— ng HCTZ PK parameters

Formulation A/(single entity) | C (combination tablet) | B (single entity)
AUC (o (ng*h/mL) 1053 + 308 969 + 317 1019 + 308
AUC (9 (ng*h/mL) 1094 + 306 1015+ 314 1061 + 305
Cmax (ng/mL) 173 £ 62 148 + 52 160 + 61
Tmax (h) 1.5 1.8 2.0

T Y% (h) 10.5+ 1.7 11.3+2.3 10.5+2.4

mean + SD or median (range)

Headache was the most commonly reported AEs. No subject withdrew due to an AE.

Sponsor’s Conclusions:
e The RNH-6270 in all treatments was bioequivalent.

e HCTZ total exposure in all treatments was bioequivalent.

e HCTZ peak exposure was bioequivalent between the ——— market tablet (Treatment C) and

B

the 20 mg CS-866 and ——HCTZ tablet European clinical supply (Treatment B).

However, thé'point estimate (90 % CI) for the ratio of the peak exposure of HCTZ between
the to-be-marketed tablet and Treatment A (US clinical supply) was 0.85 (0.77, 0.93). This

small decrease in peak exposure is not considered clinically significant.

Reviewer?s Comments: The tablet batch size of the lot (3148v01002) used for the pivotal BE
which is greater than = of the production batch size. This is acceptable.

study was

The tablet production size of the ' «~—~mg tablet is =" table.ts.
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Reﬁewer’s Conclusions:
¢ The AUC and Cmax c_>f RNH-6270 inthe ™ mgt ~—

. tablet are similar to the
single entities. =

The HCTZ AUC in the ~—mg"
tablet.

The HCTZ Cmax in the to-be-marketed tablet was on average 15 % lower than the s’ingle
HCTZ US tablet. The 90 % CI for the ratio of the peak exposure of HCTZ between the to-

be-marketed tablet and the US clinical supply was (0.77, 0.93). This small decrease in peak
exposure is not considered clinically significant.

tablet is similar to that in the single HCTZ
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6.2.1.3 866-138: 40/12.5 mg BE of olmesartan tablets plus HCTZ capsules or HCTZ tablets
and olmesartan’/HCTZ tablets

Study: 866-138 Volume: 1-15 (March 14, 2003) p. 1-1807
Title: A randomized, open-label, three-way crossover bioequivalence study of 40 mg C§_~866

tablets plus 12.5 mg hydrochlorothiazide capsules or tablets and 40/12.5 mg CS-
, 866/hydrochlorothiazide combination tablets in healthy adult volunteers

Principal investigator: ————
Study site: —

—— First patient enrolled: December 21, 2002
Last patient completed: January 7, 2003

Objectives: To determine the bioequivalence of the clinical trial supply of CS-866 40 mg
tablets and HCTZ 12.5 mg capsules or tablets administered orally in combination versus oral
administration of the market image single tablet formulation of CS-866/HCTZ

Study design: randomized, open-label, three-way crossover, single dose study

1

Duration: approximately ‘eleven days (264 hours) ~ 88 hours in the clinic on three separate
visits, 7 day washout period between treatment sequences

"oy v“.p‘m"‘

Population: Thirty-eight subjects (26 males, 12 females) completed the study, however 42 (27
males, 15 females) were enrolled.

Table 25. Study 866-138: Demographics of enrolled subjects
males/females | 27/15

Age (yrs) 28.4+8(19-44)
Weight (kg) 74.6 £ 11.7 (52.3 -99.1)
Height (cm) 175.5£10.6 (152 - 193)
Race n (%) 32 (76 %) Caucasian

3 (7 %) Black

2 (5 %) Asian ~ =
| 3 (7 %) Hispanic
2 (5 %) Other
mean +SD (range)-

-

Procedure:” Subjects were randomized to receive a single dose of one of three different
combinations of CS-866 and HCTZ at each of three different dosing periods. Subjects spent 88
hours in thg clinic during each visit for a total of 264 hours during the study. A seven day

washout period separated each dose. Subjects fasted overnight for 12 hours and remained fasting *

until 4 hours post dose. Plasma was collected to quantitate RNH-6270 and HCTZ
concentrations. '
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Other medications: Except for oral contraceptives, other medications were not allowed during
the study. :

LI

Treatment: single:lose of /
A) 40 mg CS-866 investigational tablet + 12.5 mg HCTZ capsule — US supply

B) 40 mg CS-866 investigational tablet + 12.5 mg HCTZ tablet — European supply / "3
C) 40 mg CS-866/12.5 mg HCTZ to-be-marketed combination tablet ~~

Formulation: Sankyo Pharma Development supplied Study drug.

e 40 mg CS-866 investigational tablet — batch #B00T18, size ==  manufactured by
Sankyo Co., Ltd.

e 12.5 mg HCTZ capsule — batch #032658, commercial size, """
e 12.5 mg HCTZ tablet — batch #2145601, commercial size, —————cemm———

40 mg CS-866/12.5 mg HCTZ to-be-marketed combination tablet — batch #3140V01019,
Size -memme manufactured by Sankyo Pharma GmbH

Assay: RNH-6270 was determined in plasma by ——— Concentrations of HCTZ were
determined in plasma using a validated ——  method.

| N3
Table 26. Study 866-138: Assay quality control r
Drug Precision  Accuracy-  Linearity Sensitivity +

e sl ————_ ettt -
HCTZ —————— T—— T—————— N s

e

. /,
Pharmacokinetics: Plasma samples for RNH-6270 and HCTZ were collected predose and at
0.5,1,15,2,3,4,6,8, 12, 16, 24, 36, 48, 60 and 72 hours post dose.

Plasma concentrations below the LLOQ were assigned a value of zero for calculations of average
concentration at a given time period.

Natural-log transformed PK parameters were analyzed by ANOVA. The formulation differences
(C vs. A and C vs. B) and their corresponding 90 % CI were obtained from the analyses3d-
were exponentiated to obtain the formulation bioequivalence ratios and their corresponding 90 %
Cls. The 90 % Cls were compared with (0.8, 1.25) bioequivalence criteria.

Results: Both t;-sf formulations (A and B) were bioequivalent to the to-be-marketed formulation
(C) (see tabtes).

Table 27." Study 866-138: 40{12.5\mg RNH-6270 Point Estimates and 90 % CI

AUC (0.9 ™ AUC (0 Cmax .

Cvs.A | 097(090-1.04) |098(0.91—1.05 |1.03(0.96-1.11)

Cvs.B 0.97 (0.91 — 1.05) | 0.99 (0.92-1.06) | 1.03 (0.96+ 1.11
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Table 28. Study 866-138: 40/12.5 mg HCTZ Point Estimates and 90 % CI

AUC -0 AUC (0w Cmax
Cvs. A 0.95 (90— 1.00) | 0.96 (0.92 - 1.00) | 0.97 (0.90 — 1.04)
Cvs.B 0.97(0.92 -1.02) |0.96(0.92-1.01)

1.01(0.93 - 1.08)

-

L J

The plasma concentrations for RNH-6270 and HCTZ are shown in the figures and tables that

follow.

Figure 5. Study 866-138: RNH-6270 Cp (mean +SD)
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Table 29. Study 866-138: 40/12.5 mg RNH-6270 PK parameters
Formulation A (single entity) | C (combination tablet) | B (single entity)
AUC (o (ng*h/mL) 6633 £ 1704 6362 + 2056 6601 + 2056
AUC (o) (ng*h/mL) 6759 + 1699 6569 + 1526 6743 £ 2091
Cmax (ng/mL) 1048 + 289 1071 £270 1050 + 331
Tmax (h) 2.0 1.5 20 1
T Y2 (h) 19.3+16.0 21.4+£21.0 19.0+13.4 -

mean + SD or m;dian (range)

L
-

| —
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Table 30. Study 866-138: 40/12.5 mg HCTZ PK parameters
Formulation A (single entity) | C (combination tablet) | B (single entity)
AUC (o9 (ng*h/mL) 493 + 100 472+ 108 489 + 122
AUC (g (ng*h/mL) 542 £ 96 522+ 104 542 £ 121
Cmax (ng/mL) 80+ 22 78 £22 80 £ 30
Tmax (h) 1.75 1.5 1.75
T Y2.(h) 9.6+ 1.8 100+1.9 102+ 1.7

mean * SD or median (range)
Headache and dizziness were the most commonly reported AEs.

Sponsor’s Conclusions: The single entities given together as CS-866 40 mg and HCTZ 12.5
mg tablet or 12.5 mg capsule are bioequivalent to the 40/12.5 mg to-be-marketed tablet.

Reviewer’s Conclusions: The reviewer agrees with the sponsor’s conclusions.
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6.2.1.4 866-134: HCTZ 12.5 mg BE of capsule and overencapsulated capsule

Study: 866-134 - Volume: 1.52 p. 1-1184

Title: A randomized, open-label, two-way crossover bioequivalence study of g
hydrochlorothiazide capsules in healthy adult volunteers

Principal investigator:  ° -

Study site:

First patient enrolled: December 14,2001

_Last patient completed: December 23, 2001

Objectives: To determine the bioequivalence of HCTZ 12.5 mg following oral administration of
two different encapsulated dosage forms

Study design: randomized, open-label, two-way, crossover, single dose study

Duration: approximately 14 days — 64 hours in the clinic on two separate visits, 7 day washout
period between visits i

Cy raryewy)

Population: Twenty-nine subjects (16 males, 13 females) completed the study, however 30
were enrolled.

Table 31. Study 866-134: Demographics of enrolled subjects

males/females | 16/14

Age (yrs) 245+ 6(18-44)

Weight (kg) 70+ 11 (47 -89)

Height (cm) 171 £10 (152 - 188)

Race n (%) 15 (50 %) Caucasian
12 (40 %) Black
3 (10 %) Asian

mean +SD (range)

ST

Procedure: Subjects were randomized to receive a single dose of one of two different HCTZ
dose forms at eagh of two dosing periods. Subjects spent 64 hours in the clinic during each visit
for a total of 128 hours during the study. A seven day washout period separated each dose.

Subjects fasted overnight for 12 hours and remained fasting until 4 hours post dose. Plasma was
collected to quantitate HCTZ concentrations. '

Other medications: Except for oral contraceptives, other medications were not allowed during ~ *
the study. Any prescription drug was prohibited within 14 days of the dose and any
nonprescription drug was prohibited within seven days of the doses
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Treatment: single dose of
A) 12.5 mg HCTZ capsule used in study 866-126

B) 12.5 mg HCTZ gverencapsulated capsule used in study 866-318 phase 3 factorial for
blinding purposes - '

-

Formulation: g

e 12.5 mg HCTZ tcapsule — batch #015103 — US commercial supply - reference.
e 12.5 mg HCTZ overencapsulated (witha  “=T==

————.

, capsule — batch #1006138/02, size

— , was provided to the study site by _  eme———7" also
overencapsulated HCTZ capsules by using
——. capsules__

Assay: Concentrations of HCTZ were determined in plasma using a validated e

method.

Table 32. Study 866-134: Assay quality control

Drug Precision Accuracy Linearity Sensitivity
———————

Pharmacokinetics: Plasma samples for HCTZ were collected predose and at 0.5, 1, 1.5, 2, 3,4, 6
8, 12, 16, 24, 36 and 48 post dose.

Plasma concentrations below the LLOQ were assigned a value of zero for calculations of average
concentration at a given time period.

Natural-log transformed PK parameters were analyzed by ANOVA. The formulation differences
(A vs. B) and their corresponding 90 % CI were obtained from the analyses and were
exponentiated to obtain the formulation bioequivalence ratios and their corresponding 90 % Cls.

The 90 % Cls were compared with (0.8, 1.25) bioequivalence criteria.
Results: The two formulations of HCTZ 12.5 mg capsule are bioequivalent.

Table 33. Study 866-134: HCTZ Point Estimates and 90 % CI

AUC (0-) AUC (0-ee) Cmax
Avs.B 0.98 46:93 —1.02) |0.98(0.93-1.02) | 1.01(0.94 —1.08)
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== Figure 7. Study 866-134 HCTZ Cp (mean +SD)
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Table 34. Study 866-134: HCTZ PK parameters . g*
Formulation A (to-be-marketed cap) B (overencapsulated cap) i
AUC (o (ng*h/mL) 550 + 134 532+ 108 ;
AUC () (ng*h/mL) 604 + 134 582 + 102

Cmax (ng/mL) 96 + 29 96 + 27

Tmax (h) 1.5(1.0-4.0) 1.5 (1.0-4.0)

T %2 (h) 10.1+1.8 10.8+2.9

Ke1 0.07 £ 0.01 0.07 £0.02

mean * SD or median (range)
Headache, reported by four subjects was the most frequently reported AE.

Sponsor’s Conclusions: The two capsule formulations of HCTZ 12.5 mg are bioequivalent.

Reviewer’s Conclusions: The reviewer agrees with the sponsor’s conclusions.

L
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6.2.2 Pharmacokinetics — Healthy volunteers — dose proportionality

- e

6.2.2.1 866-127: Doseé proportionality: ™ 20/12.5 and 40/12.5 mg

Study: 866-127 Volume: 1.45 p- 1-2050 #

Title: A randomized, open-label, three-way crossover study of different strength of CS-866 -
hydrochlorothiazide combination tablets in healthy adult volunteers '

Principal investigator: """
Study site: = —

First patiat enrolled: September 7, 2001
Last patient completed: September 24, 2001

Objectives: To evaluate the comparative bioequivalence of HCTZ and the dose proportionality

of CS-866 following oral administration of three different tablet formulations of CS-866/HCTZ:
~— ,20/12.5 and 40/12.5 mg.

Study design: randomized, open-label, three-way, crossover, single dose study

P ""q m" '

Duration: approximately 28 days — 88 hours in the clinic on three separate visits, 7 day washout
period between visits

Population: Eighteen subjects were enrolled and completed the study.

Table 35. Study 866-127: Demographics .
males/females | 9/9

Age (yrs) 31.6 £8(20-43)

Weight (kg) 73 £ 14 (52-99)

Height (cm) | 172 £10 (152 - 188)
Race n (%) 9 (50 %) Caucasian

6 (33 %) Black

1 (S %) Asian =
2 (11 %) Hispanic T
mean +SD (range) T

Procedure: Subjagts were randomized to receive a single dose of one of three different CS-
866/HCTZ doses at each of three dosing periods. Subjects spent 88 hours in the clinic during

each visit for a total of 264 hours during the study. A seven day washout period separated each
dose. ’
»

Subjects fasted overnight for 12 hours and remairied fasting until 4 hours post dose. Plasma was

collected to quantitate RNH-6270 and HCTZ concentrations. N
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Other medications: Except for oral contraceptives, other medications were not allowed during
the study. Any prescription drug was prohibited within 14 days of the dose and any
nonprescription drugiwas prohibited within seven days of the dose.

Jreatment: single dose of J

A) CS-866/HCTZ ~ — N g
B) CS-866/HCTZ 20/12.5 mg to-be-marketed capsule

C) CS-866/HCTZ 40/12.5 mg to-be-marketed capsule /

Formulation: Study drug was supplied by

A) CS-866/HCTZ —— mg to-be-marketed capéule ~ batch #3138V01006 //
B) CS-866/HCTZ 20/12.5 mg to-be-marketed capsule — batch #3139V01004
—— C) CS-866/HCTZ 40/12.5 mg to-be-marketed capsule — batch #3140V01005 /

Assay: RNH-6270 was determined in plasma by «—— Concentrations of HCTZ were
determined in plasma using a validated —— method.

Table 36. Study 866-127: Assay quality control

Drug Precision Accuracy Linearity Sensitivity .

RNH-6270 B — —_— — -

HCTZ —~— B e e i
_,__,,..-—v““' ’

Pharmacokinetics: Plasma samples for RNH-6270 and HCTZ were collected predose and at
0.5,1,1.5,2,3,4,6,8, 12, 16, 24, 36, 48, 60 and 72 hours post dose. Urine was collected
predose and at the following time intervals post-dose: 0-4, 4-12, 12-24,24-48 and 48-72 hours
postdose, but were only analyzed if necessary.

Plasma concentrations below the LLOQ were assigned a value of zero for calculations of average
concentration at a given time period. '

RNH-6270 AUCs and Cmax were used to assess dose proportionality using a power model.

ANCOVA was performed on the log transformed PK data with subject (random effect), pesiod

and dose as factors, and In(dose) as covariates. Estimates of the proportionality parameter T
(obtained from the slope estimate for natural log-transformed dose {In(dose)] with its confidence
interval (CI) were‘used to quantify the degree of non-proportionality. The sponsor declared dose
proportionality if aitof the 90 % CI for AUCs and Cmax were within the interval (0.68, 1.32).

For HCTZ, the natural-log transformed AUCs and Cmax were analyzed by ANOVA. The
formulation differences (A vs. B, A vs. C, and B vs. C) and their corresponding 90 % CI were
obtained f8m the analyses and were exponentiated to obtain the formulation bioequivalence

ratios and their corresponding 90 % Cls. The 90 % Cls were compared with (0.8, 1.25) to test
bioequivalence hypotheses. _.
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Results: The RNH-6270 in the combination tablets were dose proportional. (See table.)

Table 37. Study 86;-1’ 27: RNH-6270 90 % CI for dose proportionali

AUC (0-t) AUC (D) Cmax

0.853 (0.803 — 0.904) | 0.853 (0.803 —0.902) | 0.798 (0.749 - 0.847) -

RNH-6270 PK and plasma concentrations are shown in the table and figure below.

Table 38. Study 866-127: RNH-6270 PK parameters

Formulation A Z o B (20/12.5 mg) C (40/12.5 m

AUC (0. (ng*h/mL) 1841 1 468 3626 + 955 5987 + 1471

AUC (o) (ng*h/mL) 1912 £ 518 3760 + 1046 6195 + 1541

Cmax~ng/mL) 318+ 76 587 + 126 959 + 202

Tmax (h) 1.5(1.5-2.0) 2.0(1.0-3.0) 2.0(1.0-3.0)

T % (h) 28.7+21.9 252 %241 253+ 16.9

Kei 0.04 +0.02 0.04 + 0.02 0.04 +£0.02

mean * SD or median (range)

Figure 8. Study 866-127: RNH-6270 Cp (mean £SD) ' g»
. wmd , . i
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The HCTZ in the gombination tablets were bioequivalent. (See table.)

Table 39. Study 366-127: HCTZ Point Estimates and 90 % CI

——t— Fomndaion C

- AUC @y AUC (g Cmax
Avs.B | 1.01(0.95-1.08) |1.01(0.95-1.07) ]1.03(0.96-1.11)
Avs.C |1.05(0.99-1.13) [1.04(0.90-1.10) |1.06(0.90—1.14)
Bvs.C 7| 1.04(0.98—1.11) |1.03(0.97-1.09) |1.02(0.95-1.10)

b
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HCTZ PK and plasr;na concentrations are shown in the table and figure below.

Figure 9. Study 868-127: HCTZ Cp (mean +SD)

00 1
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¥t
Table 40. Study 866-127 HCTZ PK parameters 1
Formulation A B (20/12.5 mg) C (40/12.5 m -
AUC (o (ng*h/mL) 638 + 171 630 + 168 603 + 151
AUC (g (ng*h/mL) 679 + 167 675 + 166 654 + 155
Cmax (ng/mL) 105 + 30 104 + 35 101 + 33
Tmax (h) 1.5 (1.0 2.0) 1.5 (1.0 -3.0) 1.5 (1.0~ 3.0)
T Y (h) 10.9+2.0 10.6+2.3 106+ 1.5
Ka A 0.07 £ 0.01 0.07 +0.01 0.07 + 0.01

meérWr median (range)

Headache was the most common AE reported.

Sponsor’s Conclusions: The three dose strengths of CS-866 were dose proportional. HCTZ in
the three formulations were bioequivalent.

R e
——

Reviewer’s Conclusions: The reviewer agrees with the sponsor’s conclusions. The wide
confidence intervals for RNH-6270 are likely because the study is underpowered.

A——
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6.2.3 Drug Interaction

6.2.3.1 SE-866 CM—BIOI: Interaction study between RNH-6270 and HCTZ using 20 mg of CS-
866 and 25 mg of HCTZ tablets

-
Study: SE-866 CMB/01 Volume: 1.55 p. 1-3397

Title: The effect of the combination of the oral angiotensin II antagonist CS-866 and
hydrochlorothiazide on pharmacokinetics, safety, and tolerability in healthy male subjects

Principal investigator: y ] .
Study site: - T

First patient enrolled: January 12,2000
Last patient completed: April 27, 2000

Objectives: Primary - To assess the influence of CS-866 on the PK of HCTZ and the influence
of HCTZ on RH-6270 at steady state.

Secondary - Evaluate the PK parameters of RNH-6270 and HCTZ in urine at steady state to
assess the safety and tolerability of the different treatments using ECG, BP, pulse rate
(abbreviated PR by the sponsor), and laboratory safety tests.

A § m.‘ '

Study design: randomized, open-label, three-way crossover
Duration: 38 days: 7 treatment days (x 3 treatments) plus a 7 day washout period

Population: Twenty-four healthy male subjects were enfolled, however 23 completed the
study. One subject withdrew due to an SAE.

Table 41. Study SE-866 CMB/01: Demographics of enrolled subjects

Males 24

Age (yrs) 32%6(21 -42)

Weight (kg) 74 £ 12 (59 -94)

Height (cm) | 178 + 8 (164 — 191) <
Racen (%) | 24 (100 %) Caucasian

mean +SD (range)

Procedure: Subjects were randomized to receive one of three treatmentg for seven .A7-
14 day washout period separated each treatment. Blood and urine were co r

pharmacokinetic assessments on the last dosing day (Day 7) of each treatment period.
”»
Other medications: Other medications, including OTC medications were not allowed for seven

days prior to and during the study.
]
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Treatment: One dose was taken daily at 8:00 am (* 1 hour) for seven days following an
overnight fast of ~12 hours. The dose was taken with 200 mL of water. On Day 7 of each
treatment period, breakfast was served after the 4 hour blood sample, lunch was served seven
hours after dosing and another meal was served 11 hours after dosing.

A) 20 mg CS-866 tablet g
B) 25 mg HCTZ tablet (HCTZ ——
C) 20 mg CS-866 tablet + 25 mg HCTZ tablet

Formulation:

e 20 mg CS-866 film-coated tablet — batch #2234v99001, manufactured by Sankyo Pharma
GmbH

- — o 25 mgHCTZ tablet (HCTZ- ~—, — batch #7080275t, manufactured by =~ ~—————

Assay: RNH-6270 was determined in plasma bv e Concentrations of HCTZ were
determined in plasma using a validated wssms==—method.

Table 42. Study se-866 cmb/01: Assay quality control

Drug Precision Accuracy Linearity Sensitivity ) ‘{
RNH-6270 et ——— e 14
PN [
/ ' _
HCTZ A ———-, ‘ c—— AN

Concentrations of RNH-6270 and HCTZ were determined in urine using a validatec =

method.
Table 43. Study se-866 cmb/01: Assay quality control in urine
Drug Precision Accuracy Linearity _Sensitivity
RNH-6270 — _— -
HCTZ — — e
s -

Pharmacokinetics: Plasma samples for RNH-6270 and HCTZ were collected predose_:;ncat R
0.5,1,1.5,2,3,4,6,8, 12, 16, and 24 hours after the last dose ori Day 7. Samples were also

collected predose‘on Days 1, 5 and 6 for RNH-6270 (treatments A and C) and HCTZ (treatrnents
B and C). -

——

Urine was collected on Day 7 at the following periods after the last dose: 0-4 h, 4-8h, 8-12 h,
and 12-24 h. Concentrations of HCTZ in urine were determined for Treatments B and C.
Concentrassons of RNH-6270 in urine were determined for Treatments A and C.

Primary PK parameters were derived from the plasma concentranons Predose and terminal
values below the LOQ were set to zero.
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Equivalence of the PK parameters, AUC and Cmax were investigated using the two one-sided

test approach by Schmrmann SAS ver 6.12 was used for the analysis.90 % confidence intervals
were constructed. =

estimates wére near uml?' The conlidence infervals were

Table 44. Study se866cmb/01: RNH-6270 Point Estimates (geometric mean) and 90 % CI
AUC (ss,t) Cmax
Cvs. A 1.02 (0.67 — 1.55) | 1.00 (0.60 - 1.64)

The median plasma concentrations for RNH-6270 are shown in the figure below.

Figure 10. Study se-866 cmb/01: RNH-6270 Cp (median)

- 'Q.Ivv m.t '

Trsatment Day 7, Time aiter Dosing [h]

A
c

Table 45. Study se866cmb/01: RNH-6270 PK parameters (n=23)
Formulation A (single) C (combination) =
AUC (o) (ng*h/mL) | 1755.1 (96 %) 1790.4 (93 %)
Cmax (ng/mL) © 343.2 (128 %) 341.8 (118 %)
Tmax (h) - 1.5(0-3.0) 1.5(1.0-3.0)
Geometric meanr{CV %)
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The HCTZ in the two formulations were not bioequivalent. The bioavailability of HCTZ in the
combination product is 20 % less than the single entity.

Table 46. Study se866cmb/01: HCTZ Point Estimates (geometric mean) and 90 % CI

AUC () Cmax
Cvs.B_|0.79(0.58~1.08) |0.79 (0.60 — 1.04) g

Figure 11. Study se-866 cmb/01: HCTZ Cp (median)

120

AL | m"

Treatment Doy 7, Time atter Dusing [}

Treatment e :

Table 47. Study se866cmb/01: HCTZ PK parameters (n=23)

Formulation B (single) C (combination)
AUC (5 (ng*h/mL) | 686.4 (44 %) 541.8 (91 %)
Cmax (ng/mL) 109.0 (50.0 %) 86.0 (73 %)

Tmax (h) 1.5 (0 -2.0) 1.5 (1.0 -4.0)

Geometric mean (CV %)

R

Six subjects were excluded from the PK analysis because concentrations for RNH-6270 and or
HCTZ were lower after monotherapy (Treatment A (CS-866) or B (HCTZ)) compared to
combination treatment (Treatment C) or vice versa. The sponsor felt that these subjects’
concentrations were inconsistent with the other subjects’ concentrations.

LOWER AFTER COMBINATION THERAPY

1007 and 1010 - RNH-6270 and HCTZ plasma concentrations and urinary excretion were
lowWer after combination treatment versus monotherapy.

1016 — RNH-6270 plasma concentrations and urinary excrefion were lower after
combination treatment compared to monotherapy. Plasma concentrations of HCTZ were
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also considerably lower after combination treatment compared to monotherapj, but
urinary excretion of HCTZ was essentially identical after either treatment.

LOWER AFTER MONOTHERAPY

1009 — HCTZ concentrations after monotherapy were below the LOQ and unnarz HCTZ
excretion was very low.

1022 — RNH-6270 and HCTZ plasma concentration and urinary excretion was lower after
monotherapy compared to other subjects and compared to combination treatment.

1023 — RNH-6270 plasma concentrations and urinary excretion were lower after
monotherapy compared to other subjects and compared to combination therapy. This
subject also had higher plasma concentrations of HCTZ after monotherapy compared to

combination therapy. Urinary excretion of HCTZ after monotherapy was low compared
to other subjects.

After the sponsor removed the data of six subjects (1007, 1009, 1010, 1016, 1022 and 1023), the
RNH-6270 AUC and Cmax PK parameters for the single entity were bioequivalent to that when
given together. The same was true for HCTZ. However, rather than a 20 % decrease in

bioavailability, there was only a 10 % decrease in bioavailability of HCTZ when given with CS-
866 compared to HCTZ alone. :

( h‘v:nl‘vm"

Sponsor’s Conclusions: Coadministration of CS-866 with HCTZ had little effect on the
pharmacokinetics of RNH-6270. Coadministration resulted in a decrease in the bioavailability of
HCTZ of up to 20 %. The sponsor concludes that because of wide intra-subject variability, this
decrease in bioavailability is unlikely to be of clinical significance.

Reviewer’s Comments: Although the point estimates fof RNH-6270 AUC and Cmax were near
unity, the confidence intervals were outside of the accepted 90 % confidence interval of 0.80 —
1.25. This is most likely due to the high inter-subject variability. Rather than exclude the six

subjects with anomalous concentrations, the sponsor should have accounted for the inter-subject
variability and recruited more subjects. ’

Reviewer’s Conclusions: This drug-drug interaction study found that HCTZ doés not affect the
pharmacokinetics of RNH-6270, however CS-866 decreased the bioavailability of HCTZ*by-up

t0 20 %. There is wide inter-subject variability in the pharmacokinetics of RNH-6270 and
HCTZ. ’
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6.3 Dissolution

L .

Volume: 1.29 p- 33-74

Procedure: The sponsor tested twelve tablets in each dissolution profile. All — stren'g'ths of
* _ CS-866/HCTZ film-coated tablets © ——— mg, 20/12.5 mg, 40/12.5 mg, —— .gand 40/25
mg) manufactured by Sankyo Pharma GmbH were tested. Sampling times were at 10, 20, 30,
and 45 minutes. The three media tested were water, JP fluid 1 (pH 1.2) and JP fluid 2 (40.83 g

KH2PO4 + 5.6 g NaOH dissolved in 6 L purified water, pH 6.8). The paddle (USP Apparatus
. II) was used at a speed of 50 rpms.

—— Due to the hydrolysis of CS-866 to RNH-6270, the dissolution rate of CS-866 was corrected for
T the amount of RNH-6270 formed during the dissolution test. The amount of RNH-6270 was

calculated as a percent of CS-866 and was added to the amount of CS-866. See below for more
details.

Dissolution of CS-866

.

C = Content C5-866 [*)

W = Weighing CS-566 Staxkrd {mg)
F. - Purily CS-866-Standards {4}
F
D
A
|

' "'.'"Fm

~ Water CS-§66-Stanxards (%4}

= Dose of CS-866 in Tablets (mg]

- Area CS-§66 in Sample

= Area Int STDin Sanple
A, = Ana CS-8066 in Standand
L = Area Int STD in Standard
Dil - Dilution Factor 2 for CS-366/HCTZ ~ g and

0enz 25
¥y ~ Yolume of dissolution media [mi}

—_—————— Vo ~ Volume of stock standand solution (nl}
——— D = Dilution of steck standard solution
1 D; - = Dilution of ssmpke

Calculation of RN11-6270

c, = Confent RNHS270 (%]

w = Weighing CS-866 Stanciard [myg]

F, - Purity CS-$66-Standards [%]

F: = Water CS-866-Standands (%]

D = Dose of CS-366 in Tablets (mg]

A - Anea CS-866 in Sample

= Area Int STD in Sample )

A - Area CS-866 in Standard o o

N = Area b STD in Standard

RRFjaxow = Relative Response Factor for
RNH-6270*

[ Dil = Miluring Factor 2 for CS-$66HCTZ

= noand d0mei2Smg |
* The RRF for RNH-6270 was detenmined in the mnethod validation

Calculation of CS-866 hydrolysed to RNH-6270

C; ~ Cortent RNH-6270 (%)

Miveyas = Moleenlar weicht of CS-366;
) -

Mwaez; = Malecular weicht of RNH-6270:

et

—————————

»
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Results: The graphs below shows the CS-866 mean dissolution data over time for three media.
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“—— nfg Dissolution
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= The graphs below shows the HCTZ mean dissolution data over time for three media.
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Dissolution Specnﬁcatlons.

The approved dlssohmon methodology and specifications for Benicar (olmesartan medoxomll)
are:

Medium: 1000 mL, JP fluid 2, pH 6.8, 37°C v
Apparatus:  USP1I (paddle)
Speed: 50 rpm

Specifications: Q NLT — , at 30 minutes

The sponsor’s proposed dissolution specifications for the combination product are:

. Sponsor’s Recommended Dlssolutlon Specifications and Methodology for CS-866

20/12.5 mg 5 mg tablet

Medium: - 900 mL, JP fluid 2, pH 6.8,37°C
Apparatus: USP 11 (paddle)

Speed: - 50 rpm

Specifications:  Q not less thar — 2* s

40/12.5 mg and 40/25 mg tablet

Medium: 900 mL, JP fluid 2, pH 6.8, 37°C i
Apparatus: USP 11 (paddle) I
Speed: 50 rpm ' -

Specifications:  Q not less than _— at —— S

Sponsor’s Recommended Dissolution Specifications and Methodology for HCTZ

Medium: 900 mL, JP fluid 2, pH 6.8, 37°C
Apparatus: USP I (paddle)
Speed: 50 rpm

Speciﬁcations: Q not less than — at~  e===———

It is noted that the sponsor should not have corrected for the = degradation. After review of
the stability data (see CMC review), it was decided that the sponsor may not meet the
specifications Q= ~ at~ === A product with a release of only " = is less likely to

meet bioequivalence than a product with a release of 100 %. Since a higher specxﬁcatlon is
better, the following is recommended for the combination product:

CS-866 S -
Medium: 900 mL, JP fluid 2, pH 6.8, 37°C

Apparatus: - USP I (paddle)

Speed: 50xpm

Specifications: Q NLT —  at —

HCTZ

Medium: , 900 mL, JP fluid 2, pH 6.8, 37°C

Apparatus:  USP II (paddle)

Speed: 50 pm

Specifications: Q NLT — at " ,

—_—
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=5 Waiver Request:
The sponsor demonsirated bioequivalence (BE) between the to-be-marketed formulation tablet of
20/12.5 mg and the single entities (study 866-126). The sponsor is requesting a waiver from

» doing the human BE study for the 40/25 mg tablet. The following data support the waiv.e‘r:
e The pharmacokinetics of both drugs are linear over the dosage range.
e The dissolution profiles of the reference (20/12.5 mg tablet) and test product (40/25 mg

: tablet) are similar. The reviewer’s calculated similarity factors (f2) for CSS-866 are between
- 50 100 (see table below).

Table 48. Similarity factor (f2) for CSS-866 20/12.5 mg and 40/25 mg

Medium f2
.. | Water_— |754
pH 6.8 75.4

e The f2 was not calculated for CSS-866, pH ~= and for HCTZ because dissolution was
greater thar —, by ="

The 40/12.5 mg tablet (reference) is proportionately similar to the 40/25 mg tablet (see table
below). The difference in HCTZ is accounted for in the lactose.

[N -‘Mr,‘

Table 43. 1: Quantitative formulation of the Sankyo bharnm Gmbil CS-86611CTZ

commercial tablets
. Ingredicnt — 201125 4125 mg - 40/25 myg
{05 tablet mg tablet tablet tablet tablet
CS 366' e B Wmeg = Omg
1 lydrochlonahiazade 12.3 my | 2.5 mpmm— Rt
Microcrvstalline cellulose
- ———_'_::. Tm"“
Lactose, ! \ e L e
Hyvdroxvpropu cellulose | e ——————
Macnesium Stearate - st 103 _— ——
Tablet Core Weigt . il o
Coated Tablet Weipght s s s e T _—
Tablet shape Round Round e———— Oval
Tablet Core Dimensions 6.3 mmdia. | 8.3 mm dia.

¢ 1Sx7 nm
CE—

'

e = e e e §

Reviewer’s Congclusions:
A biowaiver can be granted for the 40/25 mg tablet.

Dissolution Specifications:

» . . . .
The following dissolution specifications are recommended:

CS-866

Medium: 900 mL, JP fluid 2, pH 6.8, 37°C

(
<
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= Apparatus:  USP II (paddle)
Speed: 50rpm ’
Specifications: Q NET =  at 45 minutes

« HCTZ

Medium: 900 mL, JP fluid 2, pH 6.8, 37°C
Apparatus:  USP II (paddle)

Speed: 50 rpm

Specifications: Q NLT -~ at 15 minutes

ArPEarS (HIS WAY
7 ON ORIGINAL
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6.3.1 Individual dissolution data
The individual diss6lution data for CS-866 are shown in the pages that follow.

s ™ ng CS-866/ HCTZ tablet

lot 3138v01006
, Medium: - 900 mL, JP fluid 1, pH 1.2,37°C
: Apparatus: USP 1I (paddle)

Speed: 50 rpm

Sample % CS-866 Dissolved

l0minutes | 20 minutes | 30 minutes |

45 minutes

- e A S S S S -

T —1
2 — e T e NN
3 PR e J R . . w; -
K e

o il S 5 AT R ST

3 vk ¢ R it e o S
(7’ e s e e T e NI e BRI OISR 3 S P T T ;_:
3 - -
9 e . e :
10 N — —_—
Il :
Muean —— e
Sul. Deviation s = ; A A, . -
lot 3138v01006 ;
Medium: 900 mL, purified water, 37°C
Apparatus: USP 1I (paddle)
Speed: 50 rpm
Sample % CS-866 Dissolved
10minutes | 20 minutes | 30 minutes | 435 minutes
i ——
3 - T —
4 ¥ aahdia ot - oy o oy e b - e
3 - - e e
o - P — S e
7 ——— T TRt N i — — _
< - —
%) o L e
0 S
I S . S
P2 o e — e e
Mcan T o b e e S = -
Std. Deviation e e o E oy et i
% = Nlissed sample, no data
{ .
N7
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~—— mg CS-860;/ ﬁCTZ tablet

~ lot 3138v01006

Medium: 900 mL, JP fluid 2, pH 6.8, 37°C

Apparatus:

Speed: 50 rpm

USP 1I (paddle)

Samplc % CS-866 Dissolved
10 minutes 1 20 minutes | 30 minutes | 45 minutes
| f———
3 .
3 B S o
4 st i 2 T
) e s i 0
[ e -
=
7 Y S . - S
3 o T e _— .
9 - — - e -
10 -
11 s .- . P
12 -
Mean L
Std. Deviation | e B . Aot s e o
—~—
» .
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= ‘ - mg CS-866 / HCTZ tablet
lot 3148v01002 =
Medium: 900 mL, JP fluid 1, pH 1.2,37°C
~ Apparatus: USP 1I (paddle) -
Speed: 50 rpm .
* Samplc % C5-866 Dissolved
. 10 minutes | 20 minutes | 30 minutes - | 43 minutcs
2 e e -
3 e, e e e R R A e
3 T ) o
5 e . _
- - — 6 el - - . e < T S T .
— . - - T
9 e . _— B
10 L
11 C e e . . ) [T
12 T e lnimes
Mean T . o ]
Std. Deviation — i
lot 3148v01002
Medium: 900 mL, purified water, 37°C
Apparatus: USP 1l (paddle)
Speed: 50 rpm
Sample % CS-8366 Dissolved
10 minutes | 20 minutes | 30 minutes { 45 minutes
1
2
3 .
4 ot B R e o A———— .+ -
3 . e eemente ‘ ]
6 - = e o
79
8,
Y |
10
—y
12°
Mean
Std. Deviation
»
b
{
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T = mg CS-866 / HCTZ tablet

lot 3148v01002 =
Medium: 900 mL, JP fluid 2, pH 6.8, 37°C
« Apparatus: USP 1I (paddle)
Speed: 50 rpm g

Al
Sample : % CS-866 Dissolved
2 10 minutes 1 20 minutes | 10 minntes - | 45 minntec
) 1
2 e s e AT
3 - e . s e o
4 R — e eammernin e T o T———
5 \ i TEI LT
- ——— 6 . S . T e .
7 i P £ 5 T .
3 o B i o e T
Y . . .
= ﬂ ‘ . et e o o
) R ‘
12 - . e
i\‘cﬂn [E— e 1 R st D
Std. Deviation e S e e 1o+ rerE———— i £ PR T
//'
__«_,ﬂ—-
»
b
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== 20/12.5 mg CS-866 / HCTZ tablet
lot 3139v01004 = 7
Medium: 900 mL, JP fluid 1, pH 1.2, 37°C
« Apparatus: USP 1 (paddle)
Speed: 50 rpm ¢
) Sanmple . % CS-866 Dissolved
' " 10 minutes | 20 minutes | 30 minutes | 45 minutes
; 1
2 e e e e - e NPT o
3
3
L b
- —_— 6
'8 g
() . SRS s e e et < e ORI
10 R e e T g e i
11 - s = .
12 —— .o
Mcean 94.79 100.02 100.35 100.42
Std. Deviation 1.71 0.9 0.92 1.02
fot 3139v01004
Medium: 900 ml., purified water, 37°C
Apparatus: USP 1I (paddle)
Speed: 50 rpm
Sample % CS-866 Dissolved 7
iOminutes | 20 minutes | 30minutes | 45 minutes
|
2
3 s
4 —
3 )
6 p .
7 e _ »
3 T e
9 SmE N BT ————— — B e T —
X D
—t U —— s e
Mean 32.05 40.96 43.70 16.07
Std. Deviation 2.08 0.90 0.76 1.28
”»
b
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20/12.5 mg CS-866 / HCTZ tablet

lot 3139v01004 = -
Medium: 900 mL, JP fluid 2, pH 6.8, 37°C
. Apparatus: USP II (paddle)

Speed: 50 rpm \d

Sample % CS-866 Dissolved
10 minutes ] 20 minutes | 30 minutes ] 435 minutes

EPRANE A —

g

J O A

— — . o
e -
o g et PR R L AT DRSNS T RIS T SRR e
10 e e i e i AT g v

N et e

Mcan 72.25 $%.04 9231 96.62| £
Std. Deviation 203 13 1.26 2] =
/
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= 40/25 mg CS-866 /| HCTZ tablet
lot 3149v01002 =
Medium: 900 mL, JP fluid 1, pH 1.2,37°C
~Apparatus: USP II (paddle)
Speed: 50 rpm g
“

Sample % CS-8366 Dissolved

. 10 minutes | 20 minutes P 30 minutes ! 45 minutes |
. — el

. “ B e .

Brerr S S s S G AR b e A P i

eI L s i -
e e 7 2

£ |t ) —

) 4 ~ (‘ - ) .- v -
Y
] 0 . gt R . N
Il ' o -
2 .
Mcan 92.63 10043 101.71 101.71
Std. Deviation 3.6} 133 108 33

lot 3149v01002

Medium: 900 mL, purified water, 37°C

Apparatus: USP 1 (paddle)

Speed: 50 rpm

Sample % (CS-366 Dissolved

10 minutes | 20 minutes | 30 minules ] 45 minutes

il ot ol —

>
!
i

\\
|

] —
9 . - - roo. e e K B i ATt et
- ] 0 [ — e o TR RTINS s RIS -V,;a.i‘::;v_ .
l I A .5 e e P A s -
e l 2 § i P ol

Mean 32.04 37.76 340.49 ] 40.49
Std. Deviation 149 1.05 0.88 (.94

-~
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*,

40/25 mg CS-866 / HCTZ tablet

lot 3149v01002 =

900 mL, JP fluid 2, pH 6.8, 37°C
USP I (paddle)

Medium:
« Apparatus:

Speed: 50 rpm

’ -

Sample

% CS-X66 Dissolved

10 minutes | 20 minutes | 30 minutes

‘-

=i el || ] o] —

I 45 minutes

<ot

B
B SRR S . v
Rt - -
A e SR S S T s SAPPRTNGEA - R E PR 8B Gt b 2N D i . b
T T T e
- LT T i
A o o S i ey a4 v R ke TN G Tt iy ST

§ b i+ AT

12 . - R AR L ik .
Mcan 65.06 38.33 §8.13 91.938

Std. Deviation

1541

1.13
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= 40/12.5 mg CS-866 / HCTZ tablet
lot 3140v01005 -
Medium: 900 mL, JP fluid 1, pH 1.2,37°C
Apparatus: USP 1 (paddle)
. [ 4
Speed: 50 rpm ‘
N Sample % CS-866 Dissolved
10 minutes | 20 minutes | 30 minutes | 43 minutes
hN 1 e — -
2 c— -
3 cram—
4 I—
L 5
- P 6 s . . L
7 —— -
8 N
9
10 - - =
I s )
¥ S .
Mean 91.44 100.20 101,13 101,27
Std. Deviation 3.73 1.17 1.21 1.00
lot 3140v01005
Medium: 900 mL, purified water, 37°C
Apparatus: USP I (paddle)
Speed: 50 rpm
Sample % CS-866 Dissolved
10 minutes | 20 minutes | 30 minutes | 435 minutes
| i R
2
3
3 -
5
6 : s e
7 N i, TR T ‘Mu.-n..‘i._-_-‘i_»,;“‘_h‘_VMM.W
8 s et o KM 1 T o e A el 2 = . g O 5T € ————
9 et v+ onreema e et e PR A B
T - e . i
- ] l__ - i e SO Ch e e i
- Aot o S 7
Mcan 33.53 40.93 41,68 4347 ]
Std. Deviation 1.58 1.35 0.23 1.66
»
N
~o/
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40/12.5 mg CS-866 / HCTZ tablet

lot 3140v01005
Medium:

« Apparatus:
Speed:

900 mL, JP fluid 2, pH 6.8, 37°C
USP I (paddle)
50 rpm

”*

Sample

% CS-366 Dissolved
10 minutes | 20 minutes | 30 minutes | 45 minutes
1 . o J—
2 i ——
3 S P -
3 e o
5. LTS - e AN e e
— 7 T T I, T T
. 8 s s e - 3 ek s g bt 7 e - o AL N
9 - -
m — e
l l = e o e T s - B
12 -~ e .
Mean 69.14 83.12 89.21 92.68 | .-
Std. Deviation 2.86 1:10

1IN

0.7% “
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I

The individual dissolution data for HCTZ are shown in the pages that follow.

—— mg CS-866/ HCTZ tablet

« lot 3138v01006

Medium: 900 mL, JP fluid 1, pH 1.2, 37°C g
Apparatus: USP 1I (paddle)
Speed: 50rpm
Sample % HCTZ Dissolved
10 nuinutes | 20minutes | 30 minutes [ 43 minutes
1 m————— A
2 i
= - e
4 o . <>
3
6 -
7 — S | R 2
X et s e e
g S —_—— S
10 - )
11 " e e
12
Mcan e
Std. Deviation T

lot 3138v01006

Medium: 900 mL, purified water, 37°C

Apparatus: USP 1I (paddle)

Speed: 50 rpm

Sample % HCTZ Dissolved
10 minutes | 20minutes | 30 minutes | 45 minutes
3 e oo | e TR
3 ' S ——
3 i ——
2 I
7 e
S — Rt
[¥) s e
10 - -
11 e v A
l') F L merngenies an e .:—»*‘maff}'--w“‘—', e W e e . -
Mecan - o
St Deviation T T e
T# = Missed sample, no data ' A
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~—— mg CS-866 / HCTZ tablet

- =T

=

lot 3138v01006
Medium:

~ Apparatus:
Speed:

USP 1I (paddle)
50 rpm

900 mL, JP fluid 2, pH 6.8, 37°C

Sample

% HCTZ Dissolved

10 minutes

[ 20minutes | 30 minutes |

45 minutes

coc-q-a\l'&b-l\)—-

10

11

12
Mean ,

Std. Deviation '

R SRR e S il

. o — R e o
. T e
i g 4 A T -

e L A R 375
e I e e b TR RS RES AR
T, o e - e sl DE R

- - e e
- i — Pz
= o ~ CAR
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me CS-866 / HCTZ tablet

lot 3148v01002

Medium:
« Apparatus:
Speed:

-
=

900 mL, JP fluid 1, pH 1.2,37°C

USP 11 (paddle)
50 rpm

Sample

% HCTZ Dissolved

1) minutes

I

20 minutes

1 30 minutes

|

45 minutes

10

11

12

Mean

Std. Deviation

i - - s 1 i SRR L
v P T VORI
T it
e i g R e
Y -

B IR L SR
pde Tl 0, v e
B s e T
eI AR T TR o
N — e ey
v e —
s - e et e g S T T NS AL D s

lot 3148v01002

Medium:
Apparatus:
Speed:

900 mL, purified water, 37°C

USP 1l (paddle)
50 rpm

Sample

% HCTZ Dissolved

10 ninutes ]

20 minutes

I

30 minutes

1

45 minutes

wildafofto|—

o

-

*

2

10

1

12

——

———,
e M e
= e
r
e
- A4 5 N
- R
s A I PR e -
Tt e e AN Ay AR
S S e L Y o eies
e - - e roanze
S
i .

AT, Sapn et oo e AT AL LA

Mecan

Sid, Deviation

>

e T T

R i
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|

me CS-866 / HCTZ tablet

lot 3148v01002 =

Medium: 900 mL, JP fluid 2, pH 6.8, 37°C
« Apparatus: USP 11 (paddle)

Speed: 50 rpm \d
Sample % HCTZ Dissolved
10 minutes | W0 minutes | 30 minutes | 45 minutes

9
10
11 -
12 v T e
Mcan ’ — S |
Std. Deviation ’
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= 20/12.5 mg CS-866 / HCTZ tablet
lot 3139v01004 =
Medium: 900 mL, JP fluid 1, pH 1.2, 37°C
« Apparatus: USP 11 (paddle)
Speed: 50 rpm ‘
) Sample % HCTZ Dissolved
. 10 minutes___| 20 minutes | 30 minutes 43 minutes
. ‘ o TR
2 TG s B S TN TN 7 S R AR e b e
3 . -
4 - .- .
5 s
- — 6 8 i — _
7 . -
"8
9 .
= R e :
l 1 e A,.NV . e \'imw/««» R AN
‘2 e st S Eame s TR Dy e ‘
Mean 93.41 97.52 9¥.60 98.93
Std. Deviation 2.72 193 1.29 1.09

lot 3139v01004
Medium:
Apparatus:
‘Speed:

900 mL, purified water, 37°C
USP 1I (paddle)
50 rpm

Sample

% HCTZ Dissolved

[Onnoutes | 20minutes | 30minutes | 43 minutes

i — ‘ . SR s o ey e -

% i S S R it it e ot e AR

5 :

6 e -

= -
—3 - " e e =

9 s P - e o e

T e emE—— —

12 ~
Mean 84.93 94.01 96.93 98.

Std. Deviation

6.08

2.10

Py
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i

20/12.5 mg CS-866 / HCTZ tablet

lot 3139v01004 =
Medium: 900 mL, JP fluid 2, pH 6.8, 37°C
« Apparatus: USP 11 (paddle)
Speed: 50 rpm v
Sample : % HCTZ Dissolved
10 minutes | 20 minutes | 30 minutes | 45 minutes

——

e

PR

IR S LT L b a5 8 o g SN, AR e

] juo)—

[}
£

~J
!
i
i
]

=)

k)
10 . - U,

Mcan 93.24 98.08 99.53 10075
Std. Deviation 3.08 221 1.59 1.30
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= 40/25 mg CS-866 / HCTZ tablet
lot 3149v01002 =
Medium: 900 mL, JP fluid 1, pH 1.2,37°C
~ Apparatus: USP 1 (paddle)
Speed: 50 rpm v
) Sample - % HCTZ Dissolved
, 10 minutcs ] 20 minutes | 0 minutes ] 43 minutes
. l —
2 -
N 3 e o et e
3 -
3 e th
- - — ¢ } s —
7 - s
"8 e s s e —-
9 o~
10 N
|2 g 2 o S . .
Mecan 92.86 Y¥.89 100.61 100.74
Sul. Deviation 311 144 1.21 148

lot 3149v01002
Medium: 900 mL, purified water, 37°C
Apparatus: USP 1I (paddle)
Speed: 50 rpm 4
Sanple % HCTZ Dissolved
10 minutes | 20 minutes | 30 minutes | 45 minutes
1 e,
2 -
3 o - S
3 N N e
s e I
> - -
7 ) e 8 e
3 e
[N) S am e LR bl i e e e ean
IQ N P LGN i o
11 v
12
Mean 90y 9830 100.10 100.33
Std. Deviation 3.17 1.73 1.31 .30
P
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40/25 mg CS-866 / HCTZ tablet

ot 3149v01002 =
Medium: 900 mL, JP fluid 2, pH 6.8, 37°C

~ Apparatus: USP 1I (paddie)

Speed: 50 rpm

Sample % HCTZ Dissolved

10 minutes ] 20 minutes | 30 minutes |

33 minutes

e e

I

10 R
11|

12 -
Mean 94.11 107.70

s Tl s R R WPETRIRTIT L e

S VRPN

R R vt

R E O N

100,87

1

2 ————— s

Py

2 e - !

4 P N Y REEP R i e —
S - - .

7 e e e . T RS R e

8 S A S e P S

14,76

Std. Deviation : 3.85 1904

0.60-

1.16
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40/12.5 mg CS-866 / HCTZ tablet

lot 3140v01005 =
Medium: 900 mL, JP fluid 1, pH 1.2, 37°C
~ Apparatus: USP II (paddle) -
Speed: 50 rpm
N Sample % HCTZ Dissolved
, 10 minutes | 20 minutes | 30 minutes | 43 minutes
AR 1 e
2 — e .
S T T e
4 e ——— T -
S I - S
- _—‘ — 6 e e -
7 S
3 )
9 -
10 - T
1t
‘2 B S
Mcan 39.37 97.26 98.63 RRAN
Std. Deviation : 3.68 179 1.50 1.21
7
lot 3140v01005 ,
Medium: 900 mL, purified water, 37°C
Apparatus: USP 1 (paddle)
Speed: 50 rpm : /
Sample % HCTZ Dissolved
{0 minutes | 20 minutes | 30 minutes | 435 minutes
|
2 . -
3 o
4 S——
N . e
3 | ‘ U
7 T .
3 i
5 i e s ] o
10 R R LN AR b e e b e
i et s L
12
Mecan 8%.45 96.89 98.45 _UN.Y8
Std. Deviation 240 1.54 1.30 1]
. :
»
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40/12.5 mg CS-866 / HCTZ tablet

lot 3140v01005 =
900 mL, JP fluid 2, pH 6.8, 37°C
USP 1l (paddle)

Medium:
~ Apparatus:
Speed:

50 rpm

Sample

% HCTZ Dissolved

ol wejto]—

(=]

.

‘3

9

10

11

12

10 minutes |

20 minutes |

30 minutes

R

45 minutes

e

s 5 e RO 7 7

Py e o ot e AR SR AR T BB S i
P e it

Mcan

98.37

99.3%8

100.49

(0,93

Std. Deviation

3.23

128

1.13

1.17
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6.4 Batches used in pharmacokinetic studies and 866-318 (pivotal study)
Table 49. Batch rmmbers for to-be-marketed combination tablet

Strength — 20/125mg _
* Lot no. 3138V01006 3139V01004 3140V01005 -
Clinical study 866-126 .
t 866-127 866-127 866-127

Table 50. Batch numbers for 10 mg CS-866 tablet
Lot no. B99T19
Clinical study 866-318

- Table 51— Batch numbers for 20 mg CS-866 tablet

Lot no. B99T20 2234v99001
Clinical study =~ 866-126 Se-866cmb01
866-318

Table 52. Batch numbers for 12.5 mg HCTZ capsul

Lot no. 015103 -
Clinical study 866-126/ '
866-134

Table 53. Batch numbers for 12.5 mg HCTZ over-encapsulated to-be-marketed capsule
Lot no. 1006138/02
Clinical study 866-134

Table 54. Batch numbers for 12.5 mg HC TZ tablet
Lot no. 2145601
Clinical study  866-126

Table 55. Batch numbers for 25 mg HCTZ tablet (HCTZ <
Lot no. 7080275t
Clinical study  Se-866cmb0l
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6.5 Formulationsu

=

se_d in the studies

TABLE 6.5.7.1a: Formulations Used in CS-866HCTZ Clinical Trials

”*
Tablet
A Process CS-866HCTZ Batch Maaufacturer
No/Chanpe Strensth (mg) | Dosape Form® Studyv No. Lot. No. Size )
" A ——— Tablet S66-127 3138V01006 —_— Sankyo Pharma GmbH
JdA 20/12.5 Tablet S$66-126. 866-127 3139V01004 | Sankyo Pharma GmbH
A 40¢12.5 Tablet S866-127 3140V0100S e | Sankyo Pharma GmbH
= CS0661 ICTZ combinatios ablet
A Commencial process
- —
TABLE 6.5.7.1b: Formulations Used in CS-866 Tablets in Combination with HCTZ Preparations in Qlinical Trials
Tablet/
Process Capsule Manufactarce
NeChanze Streagth (m2) CS-466* Dosage Form Study Na Lok, Nat Baich
Size
Tablct SEsaa:19 =4 . ankyn Co Lud =
2333vesn3)
Plaacbe Tablet SH-86:17 225 w— Sankyo Co Ll -~
2238 V9sN22 !
Tabket ./ SlReb 19 2o p— Ry o, L RL
2233Vl i
Tablat SERFHT 06 e Sukye Co Tl
2238V9700) | )
Tablct N W, Moo 106 R e | “Sank Vo Cov | WL
[ Tabict S Non 1041 SIAVONI0 | |  essmwem Sonkvo Fhaoma Gmbil
Tablot Nivie 31X B T22 ) Sonkyo Co L aL
Tabict Nt N66 1D DY7 4 - { Sonkyo s s} hL
2235V97003
Capsale N3 18 100604025 ———— ———— T
Capsa e Ned-I 18 100690-07,5 P T ta—————
Capsile T 1WGO81 | LI ——— }
0 T3 Tabiel T 200 7 SwkreCe.ln n
A B Tablet £66-103, 866-306, 2] 7 1 Sankyo Co.. Ltd.
SE-866/10 2232V97001 ;
B.C.D ) Tablet SE-866/10-01 2232V98014 T | Sankvo Pharma GmbH
AB Tablet SE-36&¢10.SE-866'19 | DVITOL = Sankyo Co.. Ltd.
2222v97003
A B Tablet 866-303, 866-306, M2 ==~ 1| Smakyo Co., Ld.
SE-866:10, SE-866/17. | 2223YY7001
SE-866:19 _
B.C.D 10 Tablet SE-866:10-01 2233VO8016 — Sankvo-Rhasma GmbH
A.B Tablet SE-366/19 D97T02 "~ Sankyo Co.. Ltd. -
2233v97003 '
A.B Tablet S66-118 BYOTIY - Sunkyw Co.. el
’ -
" f
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I

TABLE 65.7.1b: Fornd;lit;;s Used in CS-866 Tablets in Combination with HCTZ Preparations in Clinical Trials (Continued)

. Tablet
Process Batch l\rhnn&lnnr
*| No/Change | Strenpth (mg) | CS-866* Dosage Form | Study No. Lot. Na.! Rive
N A B Tablet ~ | 866108, 866-305, 23 . sankyo Co., Ltd.
866-306, SE-866/10, | 2234V97001
, 20 SE-866/17 ' '
> 8.C.D Tabict SE-866710-01 2234V98013 = Sankvo Pharma GmbH,
A B Tobiet SE-866/19 DI7T03 — I——‘_smk—,o Co. Lid. |
- 2234\97009 4 -
C.D Tablet SE-366CMBO1 2 [ | Y e=——  sSmkvo Pharma GmbH
A. B Tablet 866-126, 866-318 | BO9T20 —_— ek Conld ]
A. B Tablct 866-32 EWT03 | Sunkyn Co., FAL
) Toblet 8661 17 v Sankyo Co.. Lk
- A B —F0 ablet S66- 305, 866-306 204 ; ~ 7 Tiankyo Ce.. LW,
AB Tablet §66-318 BYOT21 © =" Sankvo Co., Lid.
A. B ey 366319 EOIT08 " SNV C 0. 110,
Na K1) Suspension $66-108 ROTT05 Sankyo Co.. L1d.
NA 16 RNH5270 solstion 866-108 KOTTOl v Sankvo Co.. Lid.
*Exceptas noted '

\A- Not Applicable -

" I more than one Lot No. is indicated the fiest )_ot No. is the onc assigned by the mmfm.'tlnn;. site: the sccond Lot No. is the one subsequently assigned by the
subsidiary.

TABLE 6.5.7.1¢c: Formulations Used in CS-866 Tablets in Combination with HCTZ Preparations in Clinical Trials*

Tablet’Capsule
Strength (me) | HCTZ Dosage Form Study No. Lot.No.! - Batch Size Manufacturer
Capsule 866-318 100690-0/5 o m————— !
100690-07/5 rm—
Placebe Capsule 866319 100698-01 - T '{
P E———
Tablet 866-126 2145601 Commercial __ ommmems="" i
Capsule 866-126 015103 Commercial S |
Capsule S66-134 015103 Commercial | ™ _
Capsule 866-134 015103 — p——
106138102 | _
12.5 Capsule 866-303 706602 Commercial . ™ . _ -
- Capsule 8£66-306 706602 Commeraal | —ew=semr 1
Capsule 866-118 006901 — e
100690-08/S 1 —
Capsule 866-321 012301 Commergial | """ _
Capsule  — - 866419 010801 Commercial  cemsmmerre- ]
Tablet SE-366/19 2000201 Commercial s
3 Tahlet $66419 K5406 Commercial AT 1 b
Tabet SE-866CMBO] TF080275T Commerdal | _crme=s |
Tablet SE-86&'10, 203890 Commeraal = jremmeemar=a.
- SE-866/10-01 _
Tabiet SE-866'10 203900 Cammeraial l ppam—— -
SE-866'10-01
Tablet SE-866/17 7080275 Commercial I g T
Talet SE-366/19 2000502 ) Commergial | ===~ -
*Sthudy 366-134 Jdid not include the use of CS-866 tablets. This was a biocquivalence study of market-mage versus overencapsulated market-image
hydrochlorothiazide capsules.
* If more than one I ot No. i indieaterd the fira Lot No is the one assigned by the mannfactarer the second Lot No. is the lot number assigned by the - ===
N === s during overencapsulation with  ememe====capsale.
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